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Abstract

Department of Psychology, Loyola University Chicago, Chicago, IL, USA
Seattle Children’s Hospital, Craniofacial Center, University of Washington School of Social Work Seattle, WA, USA

▼

The purpose of this review is to discuss research
methods and clinical management strategies
employed with other conditions (i. e., spina bifida
and craniofacial conditions) and how these
methods and strategies could be applied to youth
with disorders of sex development (DSD). The
review focuses specifically on the potential over-

What Can be Learned from Studies of
Congenital Birth Defects?

▼

Spina bifida and craniofacial conditions as
examples
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The prevalence rate for disorders of sex development (DSD; 1 in 4 500) is roughly similar to that
found for certain types of congenital birth defects
(e. g., the prevalence rate for spina bifida is 3.49
per 10 000; [1]). Despite this similarity in prevalence rates, the research literature on psychosocial outcomes, including quality of life, family
functioning, individual adjustment, and developmental course, is much less well-developed in
the case of DSD. Given this gap in knowledge for
DSD, it may be informative to examine research
methods in related research areas so as to
increase the quality of future research conducted
in the area of DSD. The purpose of this paper is to
examine research methods and clinical management strategies for 2 congenital conditions that
may be particularly informative, namely, spina
bifida and craniofacial conditions. In the case of
spina bifida, the child is born with a condition
that is visible to significant others, potentially
stigmatizing, and associated with significant
social adjustment issues. With respect to craniofacial conditions, these anomalies are again
potentially stigmatizing and also invoke issues
related to surgical decision-making that are not
unlike those that arise in the case of DSD. More

lap between DSD and these other conditions
across the following 3 areas: (1) developmentally-oriented theories that underlie the research
base for chronic physical conditions; (2) research
designs and methodological features that have
proved fruitful in these areas; and (3) the potential applicability to DSD of clinical management
practices for youth with craniofacial conditions.

specifically, this review will focus on the potential overlap between DSD and these chronic
conditions across the following 3 areas: (1)
developmentally-oriented theories that underlie
the research base for psychosocial adjustment
outcomes in youth with spina bifida; (2) research
design strategies that have proved fruitful in
studies of youth with chronic physical conditions; and (3) the potential applicability to DSD
of clinical management practices typically
employed with craniofacial conditions.

What is Spina Bifida?

▼

Spina bifida (SB) is a relatively common congenital neural tube defect that is caused by a failed
closure of the neural tube during pregnancy.
Children with this condition are born with a spinal lesion (which is surgically repaired at birth)
and characteristic brain malformations. Associated health complications include weakened or
paralyzed lower extremities, urinary and bowel
incontinence, hydrocephalus, and learning difficulties. The severity of SB varies in accordance
with the spinal lesion level and the presence of
neurological complications (e. g., the number of
shunt revisions). The clinical symptoms of SB
place considerable physical, psychological, and
social demands on the individuals and families
involved [2, 3]. Specifically, all of the following
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SB-related stressors likely have a significant and cumulative
impact on individual and family functioning: 1) the cognitive
and neurological features of SB (e. g., executive functioning deficits, attention problems, learning difficulties); 2) the effects of
SB on physical development (e. g., precocious puberty, short
stature, and obesity are all common in this population [4]);
3) the multiple surgical procedures endured by individuals with
this condition (e. g., shunt revisions, orthopedic surgeries);
4) the difficulties with bowel and bladder management, as well
as the ambulation challenges; 5) the characteristic social skills
deficits; and 6) individuals’ difficulties in mastering developmental milestones (e. g., autonomy development).

What Are Craniofacial Conditions?

▼

The label “craniofacial conditions” is a broad term used to
describe a very wide category of congenital diagnoses that may
be isolated to abnormalities of the head and neck, while also
including syndromes that may affect other body systems. For
example, the most widely known craniofacial conditions are
clefts of the lip and/or palate. Some of the more complex craniofacial conditions may be classified clinically by a specific set of
characteristics and/or chromosomal patterns. Because of the
wide variety, but also the relative rarity of syndromes that
involve the skull and other body systems, obtaining birth rates
on these individuals is challenging. Reports of the prevalence of
cleft conditions typically take into consideration both isolated
clefts of the lip or palate as well as those infants born with both
a cleft in the lip and palate. Isolated orofacial clefts, with no
other birth defects present, are among the most common types
of birth defects as defined by the Centers for Disease Control.
Specifically, roughly 2 650 babies are born in the United States
each year with an isolated cleft palate and 4 440 infants are born
each year with a cleft of the lip and/or palate [5].
In treating craniofacial conditions, there are standards of care
that have been set up by consensus, deliberated both nationally
and internationally [6]. These standards of care describe not
only some of the recommended timelines for care but also identify the constellation of specialized providers that need to be
available to provide safe and holistic treatment. One of the hallmarks of multidisciplinary treatment teams is the inclusion of a
host of team members, including surgeons, dentists and orthodontists, medical doctors and nurses, speech pathologists, audiologists, ophthalmologists, and psychosocial specialists. The
presence of craniofacial conditions interferes with speech, hearing, nutrition, and vision and often includes a risk of intellectual
disabilities and the stress of facial differences (for the individual,
family, and community). Communication between team members is the key to making certain that treatments do not interfere
with any functional aspects of care. Another central component
to delivery of care by the team is to make certain to define any
questions and concerns voiced by patients and family members,
followed up with the provision of timely and adequate support
and resources.

Theoretical Basis for Research on Spina Bifida

▼

A conceptual model or theoretical framework facilitates the
development of a program of research (as opposed to a set of
unrelated studies) and drives all aspects of the research endeavor

[7]. Influential theories in the field of pediatric psychology tend
to share many features: 1) a clarity of focus; 2) a developmental
emphasis; 3) the ability to address limitations of previous
research; 4) specification of predictors (i. e., independent variables) and outcomes (i. e., dependent variables), with a clear
rationale for each; 5) a clear articulation of links between predictors and outcomes (that sometimes involves specification of
mediational and moderational pathways) with accompanying
testable hypotheses; and 6) clear implications for interventions.
There are several theoretical models that identify multiple factors and contexts that directly and indirectly influence child
development, psychosocial adjustment, and family functioning
in children with chronic health conditions (e. g., [8, 9]). Here, we
provide one example of such a theoretical model, namely, a bioneuropsychosocial model of psychological adjustment in youth
▶ Fig. 1). As illustrated
and emerging adults with spina bifida (●
▶ Fig. 1, the adjustment of individuals with SB is likely deterin ●
mined by the interacting influences of multiple biological, neuropsychological, and social factors. Although not included in the
model, contextual variables such as social class, the cultural and
religious background of the family, ethnicity, family structure,
gender, and neighborhood/community factors can all play roles
in modifying associations among the constructs included
▶ Fig. 1. All of the constructs included in ●
▶ Fig. 1 are particuin ●
larly relevant for youth and young adults with spina bifda; thus,
with models such as these, it is critical to select constructs that
are salient for the condition under investigation. Moreover, all of
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-Medical Adherence

-Educational
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-Vocational Outcome
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-Transition to Adult
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-Independent Living

Social
Family/Parenting
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Time
Fig. 1 Bio-neuropsychosocial model of psychological adjustment in children, adolescents, and emerging adults with spina bifida. From ref. [45].
Copyright 2010 by Wiley-Blackwell. Reprinted with permission.
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Research Designs in Studies of Other Conditions

▼

In this section, we review research design strategies that will
likely be useful to those who study psychosocial outcomes in
youth with DSD.

Developmental Perspective on Research: The Utility of
Longitudinal Designs

Longitudinal studies permit examination of changes in healthrelated behaviors and processes over time. Such designs can be
retrospective or prospective, with the latter having clear advantages over the former [10]. Prospective longitudinal investigations of children with chronic physical conditions may be
particularly informative when change is examined during critical developmental periods or transition points (e. g., early childhood, the transition to school, the early adolescent transition,
the transition to adulthood). At the most complex level of analysis, the task for the researcher is to understand a chronic condition that is changing over time in an individual who is also
changing, developing, and maturing over time. The advantages
of longitudinal designs include the following [11]: 1) adjustment
can be studied prospectively, including specification of the
onset, duration, termination, and outcomes of adjustment trajectories; 2) the prediction of future outcomes from earlier factors; 3) the ability to establish a typology of developmental
sequences and trajectories; 4) the study of how at-risk populations negotiate and are affected by critical developmental periods; and 5) the study of prevention interventions and the
maintenance of change. Thus, longitudinal methodology and a

developmental psychopathology perspective can be integral to
the advancement of knowledge regarding any chronic physical
condition, including DSD.

A Developmental Psychopathology Perspective:
Resilience and Multifinality

The field of “developmental psychopathology” provides several
key concepts applicable to longitudinal research in pediatric
psychology (e. g., developmental trajectories, resilience, risk and
protective processes, continuity-discontinuity, multifinality,
equifinality [12]). For example, research on developmental trajectories has elucidated developmental processes leading to
eventual adjustment difficulties. In adolescents with type 1 diabetes, for example, children who are granted excessive levels of
self-care autonomy during the early adolescent period are on a
developmental trajectory that is more likely to result in less
favorable treatment adherence rates and higher hospitalization
rates [13]. Moreover, the concept of multifinality is clearly relevant to the study of DSD; specifically, multifinality is said to
occur if 2 children with the same condition of the same severity
exhibit different psychosocial outcomes. The developmental
psychopathologist would be interested in isolating the factors
that precede or account for such differential outcomes.
Several longitudinal studies have focused on long-term adjustment and developmental outcomes in pediatric populations,
including cancer, spina bifida, traumatic brain injury, and juvenile rheumatoid arthritis (e. g., [14–16]). These studies have
revealed that some illness groups adjust relatively well over the
long-term, whereas others may be at risk for psychosocial deficits. Longitudinal methodology also enables pediatric psychologists to understand the complex interplay between development
and illness status. For example, we know that decreased family
cohesion and increased family conflict in response to pubertal
development during adolescence are considered normative
developmental processes in typically developing youth. Families
of adolescents with spina bifida, however, do not appear to
experience these changes in family relations during adolescence,
possibly representing a lack of familial responsiveness to physical developmental changes in this population [17].
Simply put, longitudinal research with pediatric populations
sheds light on similarities and differences between the “normative” development of typically-developing children and the
development of children affected by chronic illness. Also, as
developmental expectations change over time (on the part of
children, parents, and health professionals), new medical and
psychosocial challenges may emerge or become more salient.
For example, autonomy development and medical adherence
issues are important constructs in individuals with chronic conditions, and particularly during adolescence and young adulthood.

Considerations in Designing Longitudinal Research
with Pediatric Populations

Although there are a number of general designed-related issues
and challenges to consider when developing longitudinal
research protocols (e. g., financial cost, participant attrition, the
degree to which the same measures can be used across different
age groups), we focus here on issues that are particularly relevant to the study of children with chronic physical conditions. In
this section, we discuss cohort effects, the number of data collection points, measurement issues, and attrition and sample
size issues in studies of pediatric populations.
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these factors likely have causal relations with each other, with
each evolving and changing over time. Indeed, “time” is included
in the model to indicate that associations among the processes
evolve with development and over time. As such, the model is
inherently “developmental” with different constructs becoming
relevant at different developmental stages (e. g., pubertal development during early adolescence).
▶ Fig. 1 can be considered a secFinally, each construct within ●
ond-order domain with multiple first-order sub-domains. For
example, the family domain includes multiple sub-domains,
such as the following: parental adjustment, parenting behaviors,
parenting satisfaction, parenting stress, family system-level constructs (e. g., conflict, affect, cohesion), family burden, family
problem-solving abilities, family coping, family management of
the medical condition and adherence, family life events, and
marital functioning. These sub-domains may have an impact on
each other, in addition to having an impact on the individual’s
level of adjustment. Moreover, the manner in which spina bifida
has an impact on a family system can vary within a family system over time. For example, a family may function adaptively
while their child with spina bifida is in grade school, but have
difficulty adjusting when the same child transitions into adolescence.
With respect to DSD, it will be important for researchers to
develop a theoretical model such as this before embarking on
extensive longitudinal research. Care should be taken to create a
model that highlights constructs that are particularly salient for
DSD. Once the model is established, such a model will guide
future research endeavors by isolating variables of interest and
providing a framework for the testing of complex hypotheses
and models.
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Testing Complex Models: Moderation and Mediation

Variables that have an impact on the association between 2 or
more other variables are typically referred to as moderator variables [21, 22]. A moderator is a variable that influences the
strength or the direction of a relationship between a predictor
▶ Fig. 2a). Suppose a researcher
variable and a criterion variable (●

a

B

A
b

C
B

A

C

Fig. 2 a Moderated relationship among variables (A = predictor; B = moderator; C = criterion/outcome). b Mediated relationship among variables
(A = predictor; B = mediator; C = criterion/outcome). From ref. [46]. Copyright 2004 by Lippincott Williams and Wilkins. Reprinted with permission.

is interested in examining whether the relationship between
familial stress and child adjustment to a chronic condition
depends on the level of uncertainty that characterizes a child’s
condition. That is, a significant association between stress and
adjustment may emerge only when there is considerable uncertainty regarding the child’s illness status. By testing level of
uncertainty as a moderator of the relationship between stress
and outcome, the researcher can specify the conditions under
which family stress predicts child adjustment.
A mechanism that explains why 2 or more variables are associated is referred to as a mediator variable. Often a mediator variable is conceptualized as the mechanism through which one
variable (i. e., the predictor) influences another variable (i. e., the
▶ Fig. 2b). Suppose that a researcher finds
criterion [21–23]; see ●
that parental intrusive behavior is negatively associated with
child adherence to a medical regimen. Given these findings, a
researcher could explore whether a third variable (e. g., child
independence) might account for or explain the relationship
between these variables. In this case, it might be hypothesized
that parental intrusiveness would impact negatively on level of
child independence, which, in turn, would contribute to poor
medical adherence. Although the logic underlying meditational
models is often straightforward, a host of rather complex mediational models have been proposed (e. g., see Rose et al.’s discussion of mediated moderation and moderated mediation [24]).

Observational Research Designs

Most research in pediatric psychology employs observational
research designs and methods. Kazdin [25] and Mann [26]
reviewed different types of designs that fall in this category,
including 1) cohort studies, and 2) case control studies. Cohort
studies are used to examine variables that precede the development of some outcome. With such a design, one might examine
a cohort of individuals over time to determine what variables
are associated with the occurrence of an adjustment-related
outcome, such as peer rejection or a depressive disorder. The
advantage of cohort designs is that they allow one to establish a
time line that precedes the outcome of interest, with predictors
that are not biased by the occurrence of the outcome [25].
In a case control study, the investigator identifies samples that do
or do not exhibit the outcome of interest (e. g., peer rejection,
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With respect to cohort effects, medical treatments that are
applied to children with chronic conditions are continually
being upgraded. Thus, different cohorts of research participants
may have developed along different trajectories because of the
type of standard of care that was in place for each cohort. To
manage this particular barrier to longitudinal research, cohortsequential research designs are useful. With such designs, multiple cohorts are followed over time, thus permitting examination
of cohort effects and whether longitudinal findings vary as a
function of the type of care available for particular cohorts at
given times.
Although 2 data points may provide information about increases
or decreases over time, the basic rule of thumb is that more data
collections are preferred [18, 19]. Moreover, since developmental change is continuous, 2 points provide little information
regarding the patterns of change. For statistical reasons, growth
models that include linear or quadratic effects are best estimated
with 3 or more data points. Also, if one seeks to test a mediational model, longitudinal designs can provide the data necessary to test such models [20–22].
With respect to multiple waves of data collection, an important
measurement issue involves determining which respondents
are the most qualified reporters of constructs of interest and
whether such respondents should vary with the age of the child.
Although this issue is relevant to all longitudinal research, the
issue is often more complex for some variables in studies of
pediatric populations. With respect to medical adherence, for
example, parents may be the most appropriate reporters for preadolescents. But, with age, children may be able to contribute to
the assessment of adherence. As such, parents and children can
be interviewed as a dyad. On the other hand, it is also important
to note that growth analyses require that there be no change in
the measures over time. Thus, if one seeks to conduct such analyses, the researcher needs to determine whether the chosen
measures can be administered repeatedly over the time span of
the study.
Attrition is also a factor in longitudinal research that takes on
added salience in studies of pediatric populations. For example,
some children may become too ill to participate or, at the other
end of the severity continuum, some children with mild forms of
a condition may no longer view themselves as having a chronic
illness and may prefer to withdraw from the study. To reduce the
degree of attrition in our studies of spina bifida, we conduct our
assessments during home visits (i. e., we make no travel demands
on the families). Statistically speaking, attrition in studies of
pediatric populations is probably more likely to be nonrandom
than in studies of typically-developing children. Relatedly, attrition is also a particularly critical issue in the field of pediatric
psychology because initial sample sizes are not likely to be large,
due to low base rates in the population. Accordingly, longitudinal studies in pediatric psychology are almost always underpowered. To address this issue, many have suggested that
multi-site studies be conducted. However, potential difficulties
can arise when pooling data across a heterogeneous set of institutions.
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Challenges when conducting research with pediatric
populations

Several research issues pertain specifically to the study of pediatric populations. First, it is important to determine the setting
in which the data will be collected. Many pediatric populations
regularly attend hospital clinics; thus, clinic based data collections may be a relatively efficient strategy. On the other hand,
there are certain drawbacks to this strategy: 1) children and/or
parents may be particularly stressed during clinic visits; 2) children are often accompanied by only one caregiver, making it difficult to assess all family members (especially fathers); and 3)
clinic settings are busy environments which may be distracting
to research participants and can make it difficult to complete an
entire research protocol. An additional concern related to conducting research in clinical settings is that this type of setting
may “prime” respondents in certain ways that may influence
their responses. Referred to as the “focusing illusion,” this phenomenon occurs when a respondent is directed to focus on a
specific aspect of their functioning (e. g., medical status); such a
focus will then enhance associations between this variable and
other outcomes of interest, since the priming will presumably
have an impact on responses to all measures [27]. In the case of
clinic-based research, the setting may prime participants to
respond to all measures with their medical status as cognitively
“front and center”. For this reason, we counterbalance all measures and observational tasks so that measures that are administered earlier in the protocol do not systematically prime the
respondents in relation to later measures [28].
Decisions also need to be made concerning the nature of the
data to be collected. For instance, one may ask: What sources or
informants will provide the data? What methods will be used to
collect the data? Answers to these questions are critical because
they will impact on one’s ability to rule out alternative explanations for one’s findings. Moreover, one may not be able to assess
all constructs of interest from the perspective of all informants
because such a comprehensive assessment will produce a high
level of burden for the research participants. Also, these data collections are expensive; thus, the assessments need to be conducted as efficiently as possible with the most valid instruments
available. When conducting a longitudinal study, it is critical
that one attend to issues of attrition and retention. Several strategies are available to reduce attrition. First, it is helpful to foster
the participants’ commitment to the study. This can be accomplished by sending project newsletters to participants. Second, it
is important to develop a tracking system to keep participants’
contact information current. Third, at each data collection point,
it is important to gather contact information for individuals who
are likely to know the whereabouts of a given participant in the
future. Finally, if one has funds to compensate participants for
their work, one can increase the compensation at each data collection point, with a “bonus” provided to those who complete all

data collections (although one should avoid making such inducements coercive).

Applicability to DSD of Lessons Learned from the
Clinical Management of Other Conditions

▼

When a child is born with a congenital condition, the clinical
care of patients and families must include attention to a wide
variety of complex intellectual and emotional developmental
concerns. For example, in cases involving DSD, spina bifida, and
craniofacial conditions, attention to these concerns will be preparatory (at discovery prior to delivery [29]), reactive (when a
condition is discovered at birth), and then must be adjusted over
time with the patient, family/community, and the medical team.
Such attention involves focusing on evolving multi-faceted psychological issues [30]).
Most congenital conditions involve the presence of both visible
and hidden characteristics. While not all visible differences will
be seen by all those who come in contact with a child, the fact
that they are known to the patient, family, and community can
affect adjustment issues. In the case of craniofacial and spina
bifida patients, there will be public awareness of some of the
visible characteristics. An older child with spina bifida who has
mobility restrictions will be seen by all as “different,” as will a
child born with cleft of the lip (even after surgery to close the
initial opening, since a scar remains). In the case of a “hidden”
defect, such as a genital difference or hydrocephalus, there is a
dramatic internal struggle about the “difference” that is often
felt by adults (particularly parents) that is shame-based and
often laden with feelings of guilt, blame, fear, sadness, and
responsibility [31–33]. Thus, although the public may not
observe all differences, there is still a significant emotional
impact on the adults involved and these strong emotions will
indirectly guide the treatment planning.
The strong feelings of shame and guilt that caregivers feel at the
time of discovery are often described vividly as grief-like and as
difficult to process (whether as individuals, couples, families, or
in the larger community). These strong reactions are often
observed by medical providers both in hospitals and clinics;
such professionals are activated to reduce the psychological suffering that is exhibited by parents/caregivers. This intense grief
then morphs into fear of the unknown with respect to how this
condition will affect how the child’s body works (e. g., are there
any biologic threats to survival?) and how the child will be perceived by others (e. g., will they be rejected and suffer psychologically from the prejudice and taunting of others)? [34, 35].
Given these emotional reactions, it is critical that psychosocial
providers be present and involved, beginning with the moment
of discovery. Such trained providers can negotiate parental grief
and fear and help the parent to view the child as connected to,
but separate from, their own feelings. At the same time, the psychosocial provider must help the medical team to understand
the emotional status of the family and begin the process of helping the family communicate with the medical/surgical treatment team. Such direction from the providers will prevent the
parents’ fear and shame to be the driving force behind decisions
involving surgery [36, 37]. An excessive feeling of urgency on the
part of parents may lead to a rush to the operating room for
body-changing surgery (that also involves additional risks). It
may be that such surgery can wait, given that the surgery could
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depression). An important difference between case control
studies and cohort studies is that cohort studies follow a group
of participants who have not yet exhibited the outcome of interest to determine who will and who will not exhibit the outcome
of interest [25, 26]. In case control studies, the investigator compares those who already exhibit the outcome with those who do
not. The most common case control design is cross-sectional,
where one compares 2 groups on variables of interest and these
variables are usually assessed retrospectively.
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make a change that “burns a bridge” for that child’s body that
cannot be rebuilt or reversed. The family can benefit if the treatment team seeks a better understanding of the patient and family’s definition of the condition and if we let the family and child
tell us when and if there is a “problem” [38].
To facilitate an adaptive decision-making process, providers will
spend time examining clinically the “meaning” assigned to the
diagnosis by the family. When the patient is an infant, the
caregiver(s) are the focus of the interview. But, even at this early
stage, counseling is provided to help the family allow some time
to pass (when medically safe) so that the child can participate in
the decision-making. If treatment is determined to be necessary,
barriers to getting through the treatment must be identified and
remedied when possible. It is also critical to discuss any cultural
contexts that need to be understood and integrated into how
care is delivered [39].
Research methodologies mentioned earlier will help us all to
look more objectively at whether or not the treatments, surgeries, and counseling that are done truly help to improve the quality of life of patients and other family members over time. In the
area of craniofacial care, longitudinal cohort studies are underway to examine youth with diagnoses such as single suture synostosis [40]) and qualitative research is ongoing to determine if
the clinical work done to support children and families is “on
track” [33, 41]. This research will examine whether the current
standard of care (i. e., having social workers meet all families and
children after birth and following them over 20 years) is useful
to families.
As all stakeholders become better acquainted with one another
and boundaries and communication processes are established,
we will all be in a better place to work on making shared and
informed decisions – with the young patient’s quality of life
squarely in our sights. Along the way, families will discover other
resources that will become useful for emotional support and
validation, including support groups (in person and online), parent advisory committees, and advocacy groups [42, 43]. We
need to help families’ access such support and resources, but we
also need to insist that such support be evidence-based and
integrates well with support provided by medical professionals
[44]. More generally, it is the combination of high quality, evidence-based care combined with objective, well-constructed
research that will put us in the best possible position to facilitate
an acceptable quality of life in children with chronic physical
conditions, including DSD.
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